SUMMARY Nineteen patients with symptoms of upper gastrointestinal disease were assessed by endoscopy. Transmucosal potential difference (PD) in the lower oesophagus was recorded and suction biopsy specimens were obtained from the site of measurement and examined by light microscopy after haematoxylin and eosin staining. In 10 patients with normal histology, mean PD was -14-4 mV (SEM + 0-4 mV), whereas in nine patients with histological changes of reflux mean was + 9.4 mV (SEM ± 3 0 mV). In this latter group, polarity of the PD was reversed in all but one case. Good correlation was found between these objective indices of lower oesophageal disease and the presence of symptoms such as dysphagia and heartburn. The visual appearance at endoscopy was less reliable. It is suggested that measurement of PD is a simple, rapid, and sensitive method of detecting the presence of oesophageal mucosal damage.
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The existence in man of an electrical potential difference between the mucosal and serosal surface of the upper gastrointestinal tract has long been recognised (Swyngedauw, 1928) . It has been suggested (Geall et al., 1970 ) that this potential difference reflects mucosal integrity. Disruption of the gastric mucosal 'barrier' is associated with a fall in transmucosal potential difference (Davenport, 1968; Black et al., 1971 Fasting patients were given atropine 0-6 mg and pethidine 75 mg intramuscularly one hour before examination. Immediately beforehand, the pharynx was sprayed with 1 % xylocaine, after which hyoscine butylbromide 20 mg together with sufficient diazepam (usually < 10 mg) to produce ptosis and slurring of speech was injected intravenously. Transmucosal potential difference was measured by a modification (Khamis et al., 1977) of the method of Andersson and Grossman (1965 n=9 -14-4 0 4 (mean ± SEM) +9 4 3-0 (mean E SEM) (Forte et al., 1963) . Furthermore, methods of measurement are of somewhat arbitrary design. Helm et al. (1965) have reported that in the oesophagus, unlike the stomach, the mucosal surface is electropositive in regard to the serosal surface. However, values reported in the 'normal' subjects studied by us are very similar (in polarity and magnitude) to those found by Andersson and Grossman (1965) who used an intravenous reference electrode.The same authors reported that transmucosal potential difference is approximately 30 mV more positive when a finger dipped in electrolyte solution is employed as reference electrode. Our preliminary experiments suggest that skin potential is virtually abolished when the reference electrode is sited on the thin skin of the volar forearm surface and an adequate area of contact is ensured.
We have found an extremely good correlation between the histological changes considered by Ismail-Beigi et al. (1970) to be characteristic of reflux and abnormalities of oesophageal transmucosal potential difference. In all but one case a reversal of normal polarity was seen. Good correlation was also apparent between these objective indices and the presence of symptoms suggestive of lower oesophageal dysfunction, this underlines the value of careful history taking and of questioning the patient specifically about the presence of heartburn, dysphagia, and retrosternal discomfort. The visual appearance of the oesophagus at endoscopy is clearly less reliable in the diagnosis of oesophageal disease. Other workers have evaluated the usefulness of transmucosal potential difference in assessing oesophageal mucosal integrity. Vidins et al. (1971) demonstrated clear abnormalities in patients with a variety of oesophageal pathology. Alterations in potential difference opposite in direction to those reported here were found by Beck and Hernandez (1969) in a group of patients with oesophageal ulceration. However, the pullthrough technique employed by these workers is liable to technical error because of poor contact between the mucosa and exploring electrode. Neither of these groups combined endoscopic and histological appearances with measurement of potential difference in the manner of the present study.
Measurement of lower oesophageal transmucosal potential difference under direct vision at endoscopy is a simple, rapid, and accurate method for diagnosis of reflux-induced oesophageal mucosal damage and may well be of value in the routine assessment of patients with upper gastrointestinal symptoms. It may also prove useful in differentiating between symptoms arising from the oesophagus and those of cardiac origin. 
